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Amended claims follow: 

1 - (Currently Amended) A hardware graphics Dipclme-implemcnted m ethod for 
generating a solution to a partial differential equation in a hardware graphics pipeline, 
comprising: 

receiving input in the hardware graphics pipeline; and 

processing the mput to generate the solution to the partial differential equation 
utilizing the hardware graphics pipeline; 

wherein the solution to the partial differential equation is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherein the graphics processing operations performed bv the hardware graphics 
pipeline are enhanced by determining a location of surfaces or obiecis f or rendering 
purposes utilizing the solution to the partial differential equation generated utiH^ng 
hardware graphics pipeline. 

2. (Original) The method as set forth in claim 1, wherein the input represents 
boundary conditions. 

3. (Original) The method as set forth in claim 1, wherein the input includes tejctures. 

4. (Original) The method as set forth in claim 1, herein the input mcludes 
geometry. 

5. (Original) The method as set forth in claim 4, wherein the geometry is selected 
from the group consisting of polygons, vertex data, points, and lines, 

6. (Original) The method as set forth in claim I , wherein the input includes a local 
area of textures. 
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7. (Original) The method as set forth in claim 6, wherein the local area of textures is 
generated by sampling a texture ms^. 

8. (Original) The method as set forth in claim 6, wherein the local area of textures is 
filtered- 

9. (Original) The method as set forth in claim 6, wherein flie local area of textures is 
filtered utilizing a plurality of filters. 

1 0. (Currently Amended) THq mothod aa act forth in olaim - 6 sA hardware graphics 
pipeline-implemented method foiLgenerating a solution to a partial di fferential equation 
in a hardware graphics pipeline, comprising: 

receiving innut in the hardware graphics pipeline: and 

processing the input to generate the solution to the part ial differential equation 
utilizing the hardware laraphics pipeline: 

wherein the solution to the partial differential equation is generated utilizing the 
feurdware graphics pipeline far enhanmnp praphic^pTOi^fisin^ operations performed bv 
fee hardware graphics pipeline; 

wherein the input inclndes a local area of textures: 

wherein the local area of textures is filtered utilizing a filter including a plurality 
of elements. 

1 1 . (Currently Amended) Thn Tn>>tVinH ns c pi fnrfii m r.TniTvt . i^A hay-^ ^ iyj ^ T y graphics 
pipeline-imnle mentgd method for generating a solution to a partial differential equation 
in a hM^ff graphiP? pipeline, comprising: 

receiving input in the hardware graphics pipeline: and 
processing the input to generate the solution to the partial differential equation 
utilizing the hardware graphics pipeline: 
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wherein the solution to the partial differential eauadon is gene rated utilizmg the 
hardwe graphics pipeline for enhancing graphics processing operations performed bv 
the hardware graphics pipeline: 

wherein the input includes a local area of textures: 

wherein the local area of textures is used to sample a texture map to generate a 
modified local area of textures. 

12. (Original) The method as set forth in claim I , wherein the processing includes a 
relaxation operation. 

13. (Original) The method as set forth in claim 12, wherein the relaxation operation is 
selected based on the partial differential equation^ 

14. (Original) The method as set forth in claim 12, wherein the processing includes a 
plurali^ of iterations of the relaxation operation. 

1 5. (Origmal) The method as set forth in claim 14, wherein a number of the iterations 
^ of the relaxation operation is reduced using at least one of a prolongation operation and a 

restriction operation. 

16. (Original) The metiiod as set forth in claim 12, wheiem the processing further 
includes determining whether the solution has converged. 

17. (Original) The method as set fortii in claim 16, wherein it is determined whether 
the solution has converged after each iteration of the relaxation operation. 

18. (Original) The metihod as set for± in claim 16, wherein it is determined whether 
the solution has converged after a predetermined number of multiple iterations of the 
relaxation operation. 
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1 9. (Original) The method as set forth in claim 1 6, vrtierein the determining whether 
thie solution has converged inclxides calculating, errors. 

20. (Original) The method as set forth in claim 19, wherein ttie determinmg >yhether 
the solution has converged further includes summing the errors. 

21. (Original) The method as set forth in claim 19, wherein determining whether 
the solution has converged further includes concludmg tliat the solution has converged if 
the error is less than a predetermined amount 

22 (Original) The method as set forth in claim 16, vslierein if it is determined that the 
solution has converged, repeating the processing using an altered parameter value. 

23. (Original) The method as set forth in claim 14, wherein the number of iterations 
of the relaxation operation is determined prior to the processing. 

24. (Original) The method as set forth in claim 8. wherein the filtering is carried out 
using a programmable filter. 

25. (Original) The method as set forth in claim 8, wherein the filtering is carried out 
using a non-programmable filter. 

26. (Currently Amended) A system comprising a hardware graphics pipeline for 
processing input to generate a solution to partial differential equations; 

wherein the solution to the partial differential equations is generated utilizit>g the 
hardware graphics pipeline for enhancmg graphics processing operation performed by the 
hardware graphics pipeline; 

wherein Ihe graphi cs processing operation performed bv the hardware graphics 
pipeline is enhanced bv determining a location of surfaces or objects for rendering 
purposes utilizmg the solution to the partial differential equation generated utilizing the 
hardware graphics pipeline . 
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27. (Currently Amended) A system, comprising; 

means for receiving input in a hardware graphics pipeline; and 

means for processing the input to generate a solution to a partial differential 
equation utilizing the hardware graphics pipeline; 

wherein tibe solution to the partial differential equation is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operations perfonned by 
the hardware graphics pipeline; 

wherein the graphics processing operations performed bv the hardware grap hics 
pipeline a ^ft ftnhanc ed bv determining a locatiog of surfaces or objects for rendering 
purposes u tiHziYi ^ the solution to the partial differential eqmtion generated utilizing the 
hardware graphics pipeline. 

28. (Currentiy Amended) A hardware graphics pipeline-implemented m ethod for 
computing a solution to partial differential equations in a hardware graphics pipeline, 
comprising: 

receiving boundary conditions; 

computing the solution to the partial differential equations utilizing a relaxation 
operation involving the boundary conditions, at least some the computing done in the 
hardware graphics pipeline; 

determining Aether the solution has converged; and 

if the solution has not converged, repeating the computing and the determiiung; 

wherein the solution to the partial differential equations is generated utilizing tiie 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherem the graphics processing operations performed bv the hardware grat)hics 
pipeline are enhanced bv determining a location of surfaces or objects for rendering 
purposes utilizing the solution to the partial differential equation eenerated utilizing the 
hardware graphics pipeline. 
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29. (Currently Amended) A hardware graphics pipeline-implemented m ethod for 
computing a solution to a partial differential equation in a hardware graphics pipeline, 
comprising: 

receiving boundary conditions in the form of at least one of geometry and 
textures; 

computing the solution to the partial diSerential equation utilizing a relaxation 
operation involving the boundary conditions, at least some the computing done in the 
hardware graphics pipeline; 

determiiung whether the solution has converged by: 
calculating errors, 
summing the errors, and 

concluding that the solution has converged if the sum of errors is less than a 
predetermined amount; 

if the solution has not converged, repeating the computing and determining; 

if the solution has converged, incrementing a time value; and 

repeating the foregoing operations usmg the incremented time value; 

wherein the solution to the partial differential equation is generated utilizing the 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherein the gmphics processing operations performed bv the hardware graphics 
oipeline are enhanced bv determining a Location of surfaces or obf ects for rendering 
purposes utilizing the solution to the partial differential eouatjon ge nerated utilizing the 
hardware graphics pipeline . 

30. (Currently Amended) A hardware graphics pipeline-implemented m ethod for 
generating a 3-D graphics image, comprising: 

receiving a first input into a hardware gr^hics pipeline; 
processing the first ix^mt to generate a solution to a partial differential equation 
utilizing the hardware graphics pipeline; 

receiving a second input into tiie hardware graphics pipeline; 
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rendering the 3D graphics image utilizing the hardware graphics pipeline, wherein 
the rendering utilizes the second input and the result of the processing of the first input; 

wherein the solution to the partial differential equation is generated utilizing tiie 
hardware graphics pipeline for enhancing graphics processing operations performed by 
the hardware graphics pipeline; 

wherein the graphics processing operations performed bv the hardw are graphics 
pipeline are enhanced bv deterniining a location of surfaces or objects for rendering 
purposes utilizing the solution to the partial differential equation generated ut ilizing the 
hardware graphics pipeline , 

3 1 . (Currently Amended) The method as set forth in claim 30, wherein: 
the first input comprises boundary conditions; and 

the processing comprises: 

computing [[a}ItiLe solution to the partial differential equation utilizing a 
relaxation operation involving the boimdary conditions; 

determining whether the solution has converged; and 

if the solution has not converged^ repeating the computing and 

determining. 

32. (Cancelled) 

33. (CanceUed) 
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